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Abstract of EP1213419 

An actuator including a motor in driving 
connection with a earn rotatabie about a cam 
axis, the actuator further including a cam follower 
connected to an output member, in which 
powered rotation of the cam causes the cam 
follower to be radially displaced relative to the 
cam axis to provide differing output positions of 
the output member and in which the profile of the 
cam includes a radial stop which, in conjunction 
with the cam follower, act as a detent so that the 
cam follower is capable of controlling the position 
of the cam. 
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(57) An actuator including a motor in driving connec- 
tion with a cam rotatable about a cam axis, the actuator 
further including a cam follower connected to an output 
member, in which powered rotation of the cam causes 
the cam follower to be radially displaced relative to the 
cam axis to provide differing output positions of the out- 
put member and in which the profile of the cam includes 
a radial stop which, in conjunction with the cam follower, 
act as a detent so that the cam follower is capable of 
controlling the position of the cam. 
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Description 

[0001 ] The present invention relates to actuators, and 
in particular actuators for use in association of vehicle 
door locks such as car (automobile) door locks. 
[0002] Known vehicle door locks actuators are re- 
quired to provide an output position corresponding to an 
unlocked condition of the associated door and also an 
output position corresponding to a locked condition of 
the associated door. 

[0003] Furthermore some vehicle door lock actuators 
are further required to provide an output position corre- 
sponding to a superlocked condition of a vehicle door. 
[0004] For the avoidance of doubt, the term locked is 
used to mean that a door is unable to be opened from 
the outside but can be opened from the inside, and the 
term superlocked is used to mean a door which cannot 
be opened from either the inside or the outside. 
[0005] An object of the present invention is to provide 
an improved form of actuator. 

[0006] Thus according to the present invention there 
is provided an actuator including a motor in driving con- 
nection with a cam rotatable about a cam axis, the ac- 
tuator further including a cam follower connected to an 
output member, in which powered rotation of the cam 
causes the cam followerto be radially displaced relative 
to the cam axis to provide differing output positions of 
the output member and in which the profile of the cam 
includes a radial stop which, in conjunction with the cam 
follower, act as a detent so that the cam follower is ca- 
pable of controlling the position of the cam. 
[0007] Advantageously such an arrangement can use 
one basic actuator assembly and by interchanging of the 
cam arrangement can provide for an actuator which 
locks/unlocks an associated door lock or alternatively 
locks/unlocks/supe hocks and associated door lock. 
[0008] Furthermore such an arrangement advanta- 
geously provides for a motor that only needs to be pow- 
ered in one direction. 

[0009] The invention will now be described, by way of 
example only, with reference to the accompanying 
drawings in which:- 

FIGURE 1 is a view of an actuator according to the 
present invention, 

FIGURE 2 is an exploded view of figure 1 , 

FIGURES 3 to 6 show an axial view of some of the 
components of the actuator of figure 1 in various 
position, 

FIGURE 7 shows an axial view of the cam arrange- 
ment of figure 1 in isolation, 

FIGURE 8 shows a partial view of figure 7, 

FIGURE 9 is a view of a further actuator according 



to the present invention, 

FIGURE 10 is an exploded view of figure 9, 

5 FIGURES 11 to 16 show an axial view of some of 
the components of the actuator of figure 9 in various 
positions, 

FIGURES 17 shows an axial view of the cam ar- 
10 rangement of figure 9, 

FIGURE 1 8 shows an isometric view of an alterna- 
tive cam arrangement for use in the actuator of fig- 
ure 9. 

15 

[0010] With reference to figures 1 to 7 there is shown 
an actuator 10 including a housing 12, a motor 14, a 
pivot pin 1 6, a cam wheel 1 8 and an output member 20, 
a housing cover 22 and a spring 24. 
20 [0011] Housing 12 includes a motor recess 26 and a 
cam wheel recess 28. 

[0012] Motor assembly 14 includes a motor 30 drive- 
ably connectable to an output pinion 32 via a centrifugal 
clutch 34. 

25 [0013] Cam wheel 1 8 includes an array of teeth 36 for 
engagement with output pinion 32, and a central hole 
38 to allow the cam wheel to be pivotably mounted on 
pivot pin 1 6. Cam wheel 1 8 further includes a recess 40 
which will be described further below. 
30 [0014] Housing cover 22 is generally planar in form 
and includes a recess (not shown) within boss 42 to re- 
ceive shaft 31 of motor assembly 14, a recess (not 
shown) corresponding to cam wheel recess 28, and a 
lever recess (not shown) within boss 44 to allow the out- 
35 put lever to rotate as will be described further below. 
[0015] Output member 20 includes levers 46 and 48 
and pivot pin 50. Lever 46 includes a cam follower 52 at 
one end thereof for engagement with recess 40 and a 
hole 54 at the other end thereof, profiled in such a man- 
40 ner as to engage end 50A of pin 50 in a press fit and 
rotationally fast manner 

[0016] Lever 48 includes a hole 56 at one end thereof 
connectable in use to a component (not shown) to be 
actuated. A hole 58 is positioned at the other end of lever 
45 48, profiled to engage in a press fit manner and rotation- 
ally fast with end 50B of pivot pin 50. 
[0017] Lever 48 further includes a spring hole 60 
through which ends 24A of spring 24 passes. The other 
end 24B of spring 24 is inserted into spring hole 62 of 
50 boss 44. 

[0018] When assembled:- 

Motor assembly 1 4 sits in motor recess 26 with shaft 
21 engaging and being supported by the hole within 
55 boss 42. 

[0019] Cam wheel 1 8 sits in recess 28 and the corre- 
sponding recess (not shown) of cover 22 with the array 
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of gear teeth 36 In engagement with pinion 32, and cen- 
tral hole 38 being mounted on pivot pin 1 6 which in turn 
is mounted in hole 29 of housing 12 and a corresponding 
hole (not shown) beneath boss 44. 
[0020] The output member is assembled such that a 
part of mid portion 51 of pivot pin 50 is pivotally mounted 
within hole 45 of boss 44, and spring 24 is mounted 
around an adjacent part of mid portion 51 . 
[0021 ] In particular spring 24 is arranged such that the 
output member 20 is biased in a clockwise direction 
when viewed in the direction of arrow A i.e. cam follower 
52 is biased in a radially outward direction relative to the 
axis 16A of pivot pin 16. 

[0022] When motor 30 is energised the centrifugal 
clutch 34 will engage, hence driving pinion 32 in an an- 
ticlockwise direction when viewed in the direction of ar- 
row A causing the cam wheel to rotate in a clockwise 
direction when viewed in the direction of arrow A. This 
rotation of the cam wheel will cause the cam follower 52 
to follow the profile of recess 40 and cause the output 
member to pivotally reciprocate as will be described fur- 
ther below. 

[0023] Furthermore external reciprocation of the out- 
put member 20 (e.g. by manual reciprocation) will cause 
the cam follower 52 to drive the cam wheel i 6 in a clock- 
wise direction. Such rotation causes output pinion 32 to 
also rotate, though motor 30 is not rotated since the cen- 
trifugal clutch 34 is not engaged. 
[0024] Consideration of figure 7 shows the cam wheel 
18 in more detail. 

[0025] In particular recess 40 includes an outer wall 
70 and an inner wall 80 which together form a cam. 
[0026] Outer wall 70 includes two first radial stops 71 A 
and 71 B both located at radius R1 from axis A. 
[0027] Outer wall 70 further includes radial stops 72A 
and 72B, both located at radius R2 from axis A. Note 
that radius R2 is smaller than radius R1 . 
[0028] Stops 71 A, 71 B, 72A and 72B act to limit the 
outward movement of the cam follower. 
[0029] The profile of the outer wall 70 between stop 
71 A and 72A is split into three distinct portions 73, 74 
and 75. 

[0030] Spirally curved portion 73 starts at stop 71 A at 
circumferential position C1 and spirals inwards to edge 
76A at radius R3 and circumferential position C2. It 
should be noted that radius R3 is less than radius R1 . 
[0031] For the avoidance of doubt term inward spiral 
refers to a curved traced by a point which rotates about 
a fixed position towards which it continually approaches, 
and the term outward spiral should be construed accord- 
ingly. In particular a straight line is a special form of curve 
and the term spiral curve includes for example and em- 
bodiment wherein stop 71 A is connected to edge 76A 
by a straight line. 

[0032] It should be noted that the exact form of spirally 
curved portion 73 can be varied, for example it could be 
part of an archimedian spiral, part of a circle, part of an 
ellipse, or other forms. The significant point is that point 



76A is circumferentially displaced from stop 71 A and is 
radially closer to axis A than stop 71 A. 
[0033] Portion 74 is substantially radially orientated. 
[0034] Portion 75 comprises an outward spirally 
5 curved portion. 

[0035] The portion of outer wall between stop 72A and 
71 B has equivalent inwardly spirally curved portion 77, 
substantially radially orientated portions 78 and out- 
wardly spirally curved portion 79. 
w [0036] In particular it should be noted that portion 78 
should be regarded as a substantially radially orientated 
portion even though in fact it is part of an arc, the centre 
of which is the axis of pivot pin 70 when the cam follower 
is situated adjacent this portion of the outer wall. The 
15 form of portion 78 thus allows the cam follower to move 
substantially radially relative to axis A without causing 
the cam wheel to rotate. 

[0037] Three corresponding portions (not marked for 
clarity) can be identified between stop 71 B and stop 72B 
20 and three corresponding portions (not marked for clari- 
ty) can be identified between stop 72B and stop 71 A. 
[0038] With reference to figure 8 it can be seen that 
inner wall 80 includes third radial stops 81 A, 81 B, 81 C 
and 81 D, all positioned at radius R3 from axis A. 
25 [0039] Consideration of the outer wall profiled be- 
tween stop 81 A and 81 B shows a substantially radially 
orientated portion 82 and an inwardly spirally curved 
portion 83. 

[0040] The profile of the inner wall between stops 81 B 
30 and 81 C includes a substantially radially orientated por- 
tion 84 and an inwardly spirally curved portion 85. Equiv- 
alent portions (not marked for clarity) can be identified 
between stops 81 C and 81 D and also between stops 
81 D and 81 A. 

35 [0041] It should be noted that the circumferential po- 
sition C4 of inner stop 81 B is circumferentially between 
the circumferential positions C1 and C3 of outer stops 
71 A and 72A respectively. 

[0042] Furthermore it can be seen that the circumfer- 
40 ential position C4 of stop 81b is circumferentially offset 
(mis-aligned) from edge 86 (positioned at circumferen- 
tial position C5) edge 86 is also circumferentially offset 
from stop 72a (compare positions C5 and C3). 
[0043] Powered operation of the actuator is as fol- 
45 lows:- 

Consideration of figure 3 shows the actuator in a 
stationary position with the cam follower 52 being 
biased in a radially outward direction by spring 24. 
50 Cam 52 is limited in its outward movement by en- 
gagement with stop 72A. 

[0044] The motor is energised such that the cam 
wheel is caused to rotate in a clockwise direction where- 
as upon portions 77, 78 and 79 progressively move past 
cam follower 52. As portion 77 moves pass cam follower 
52 the cam follower progressively moves radially in- 
wardly relative to axis A causing the output member 20 
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to rotate in an anticlockwise direction about axis B. 
[0045] As the end of portion 77 adjacent portion 78 
moves pass cam follower 52, the output member 'snaps' 
clockwise under the influence of spring 24 until such 
time as the cam follower 52 abuts the end of portion 79 5 
adjacent portion 78. Continued rotation of the cam 
wheel 1 8 in a clockwise direction causes the portion 79 
to move pass cam follower 52 until such time as the ac- 
tuator achieves the position as shown in figure 4 where- 
upon cam follower 52 engages stop 71 B. 
[0046] It should be noted that due to the radial differ- 
ence between stop 72A and 71 B the output member 20 
is in a different position when comparing figures 3 and 
4. It should be noted that motor 30 is energised with a 
pulse of predetermined duration and provided that edge 
76A has passed under cam follower 52 and provided 
that edge 76B has not passed under cam follower 52 
then whenever the pulse of energy ceases with the cam 
follower between these two edges, the spring 24 will 
cause the cam wheel to return or advance to the position 
as shown in figure 4 since this is the radially outer most 
position achievable by the cam follower between edges 
76A and 76B. It can be seen that the cam follower and 
radial stop 71 B act in conjunction to form a detent which 
is capabie of controlling the position of the cam. in this 
case when the motor is not being powered. 
[0047] A further pulse of energy to motor 30 will cause 
stop 72B to move beneath the cam follower. Note that 
at this position the output member 20 will be in the po- 
sition as shown at figure 3 but the cam wheel will be 
rotated 1 80 degrees from the position as shown in figure 
3. A further pulse of energy to the motor will move stop 
71 A beneath cam follower 52 and a yet further pulse of 
energy will move stop 72A beneath cam follower 52 re- 
turning the actuator to the position as shown in figure 3. 
[0048] Note that during powered operation cam fol- 
lower 52 only need engage the outer wall 70 and no con- 
tact is required between cam follower 52 and inner wall 
80. 

[0049] It is possible to externally actuate the output 
member 20 to rotate the cam wheel 1 8 under these cir- 
cumstances the sequence of movements are shown se- 
quentially in figure 3, figure 5, figure 4 and figure 6. 
[0050] Thus manual actuation of the output member 
20 in an anticlockwise direction about axis B causes 
cam follower 52 to disengage the outer wall and engage 
the inner wall at portion 85, since edge 86 is circumfer- 
entialty offset from stop 72A. Continued anticlockwise 
movement of output member 20 results in cam follower 
52 moving substantially radially inwardly relative to axis 
A causes a camming action between cam follower 52 
and portion 85 resulting in clockwise rotation of cam 
wheel to the position as shown in figure 5, whereupon 
cam follower 52 engages stop 81 C. It can be seen that 
the cam follower and stop 81 C act in conjunction as a 
detent to control the position of the cam, in this case 
during manual operation of the output member 20. 
[0051 ] Release of output member 20 results in output 



member snapping clockwise under the influence of 
spring 24 until such time as cam follower 52 engages 
an end of portion 79 of the outer wall. Spring 24 contin- 
ues to basis cam follower 52 in a radially outward direc- 
tion resulting in the camming action between cam fol- 
lower 52 and portion 79 until such time as the actuator 
achieves the position as shown in figure 4. 
[0052] A further manual actuation of the output mem- 
ber in an anticlockwise direction about axis B causes 
cam follower 52 to disengage the outer wall and engage 
the inner wall at portion 80 causing the actuator to move 
to the position as shown in figure 6. Subsequent release 
of the output member will cause this component to move 
to the position as shown in figure 3 under the influence 
of spring 24 (though it should be noted that the cam 
wheel will be positioned 180 degrees from the position 
as shown in figure 3). 

[0053] Thus it can be seen that progressive pulses of 
energy to the motor can cause the output member to 
move between the position as shown in figures 3 and 4. 
Furthermore the output member can be caused to move 
between these two positions by successive manual or 
other external actuation of the output member 20. 
[0054] As mentioned above, the spring 24 acts to bias 
the cam follower radially outwardly relative to the cam 
wheel axis. A person skilled in the art would readily ap- 
preciate that it is also possible to arrange the spring to 
bias the cam follower radially inwardly and to provide an 
appropriate cam formation, 

[0055] With reference to figures 9 to 1 6 there is shown , 
a second embodiment of an actuator 1 1 0 in which com- 
ponents which fulfil substantially the same function as 
those in actuator 10 are labelled 100 greater. 
[0056] Note that recess 1 40 is of a different profile to 
recess 40. 

[0057] Furthermore housing pivot 122 does not in- 
clude a hole equivalent to spring hole 62 and lever 148 
does not include a hole equivalent to spring hole 60. 
However, housing cover 122 does include a projection 
90 having sides 90A and 90B separated by distance W 
and lever 148 includes a tab 91 having sides 91 A and 
91 B also separated by width W. 
[0058] Spring 1 24 has ends 1 24A and 1 24B which are 
generally tangentially orientated relative to the body of 
spring 124 with end 124A lying adjacent side 90A and 
91 A and end 124B lying adjacent side 90B and 91 B 
when assembled (see figure 9). The combination of pro- 
jection 90, tab 91 and spring 124 act to bias tab 91 in 
line with projection 90. Thus if lever 148 where to be 
biased clockwise when viewing figure 1 0 in the direction 
of arrow D, edge 91 B would engage and move end 124B 
clockwise whilst end 124A of spring 124 would engage 
stationary edge 90A. This results in winding up of spring 
124 which in turn biases lever 148 to a position such 
that projection 90 aligns with tab 91 . Clearly rotation of 
lever 1 48 anticlockwise when viewing figure 10 in the 
direction of arrow D causes edge 91 A to engage and 
move end 124A whilst end 124B engages stationary 
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edge 90B of projection 90. This again causes spring 1 24 
to be wound up and hence the spring biases lever 1 48 
to a position such that projection 90 aligns with tab 91 . 
[0059] Figures 11,13 and 1 5 show the position of the 
output member 120 when tab 91 is aligned with projec- s 
tion 90. 

[0060] Consideration of figure 17 shows that recess 
140 includes outer wall 170 and inner wall 180. 
[0061] Outer wall 170 includes stops 92A, 92B and 
92C, substantially radially orientated portions 93A, 93B 
and 93C and spirally curved portions 94A, 94B and 94C. 
It should be noted that spirally curved portions 94A and 
94C spiral outwards whilst spirally curved portion 94B 
spirals inwardly. 

[0062] Inner wall 180 includes stops 95A, 95B and 
95C substantially radially orientated portions 96A, 96B 
and 96C and spirally curved portions 97A, 97B and 97C. 
It should be noted that spirally curved portions 97A and 
97C spiral outwards whilst spirally curved portion 97B 
spirals inwards. 

[0063] Powered operation of the actuator is as fol- 
lows: - 

With the actuator in the position as shown in figure 
11 Lhe earn loiiower 152 abuts stop 92C. Powering 
of the motor causes the cam wheel 118 to rotate 
anticlockwise such that spirally curved portion 97C 
engages and cams out cam follower 152. 

[0064] Output member 1 20 will momentarily achieve 
the position as shown in figure 12 following which it will 
snap back to the position as shown in figure 13. 
[0065] A subsequent energisation of the motor will 
again rotate the cam 180 anticlockwise when viewing 
figure 13 whereupon cam follower 152 will engage with 
and be cammed out by spirally curved portion 97A, The 
output member 120 will momentarily achieve the posi- 
tion as shown in figure 14 following which it will snap 
back to the position as shown in figure 1 5 under the in- 
fluence of spring 124. 

[0066] A further energisation of the motor will again 
cause the cam wheel 1 1 8 to rotate anticlockwise follow- 
ing which the cam follower 152 will engage and be 
cammed inwardly by spirally curved portion 94B of the 
outer wall 1 70. The output member 1 20 will momentarily 
achieve the position as shown in figure 16, following 
which it will snap back to the position as shown in figure 
11. 

[0067] Note that in moving between the positions as 
shown in figures 11, 12 and 13 the output member 
moves clockwise and anticlockwise, in moving between 
the position as shown in figures 13,14 and 1 5 the output 
member moves clockwise then anticlockwise, but in 
moving between the position as shown in figures 15, 16 
and 11 the output member initially moves anticlockwise 
and then moves clockwise. Furthermore the output 
member 120 has moved further clockwise in figure 12 
than in figure 14. 



[0068] It is also possible to externally actuate the out- 
put member 1 20 e.g. by manual operation. Thus starting 
at figure 11 manually moving the output member 120 
clockwise about axis E of pivot pin 150 causes the ac- 
tuator to move to the position as shown in figure 1 2 sub- 
sequent release of the output member 120 causes the 
actuator to move (snap) to the position as shown in fig- 
ure 13. Subsequent clockwise rotation of output mem- 
ber 1 20 causes the cam follower 1 52 to engage spirally 
curved position 94A resulting in the actuator moving to 
the position as shown in figure 14. Subsequent release 
of the output member 120 causes the actuator to move 
(snap) to the position as shown in figure 15. Subsequent 
manual rotation of the output lever 120 in an anticlock- 
wise direction causes the cam follower to engage spi- 
rally curved portion 97B and move to the position as 
shown in figure 16. Subsequent release of the output 
member 120 causes the actuator to move (snap) to the 
position as shown in figure 11. 
[0069] Note that in the position shown in figures 11, 
13 and 15, it is not possible for the cam wheel to be 
rotated in a clockwise direction since cam follower 152 
is in abutment with stops 95a, 95b, 95c as appropriate. 
As such these stops also act to prevent back rotation of 
the cam wheei. 

[0070] Consideration of figure 18 shows an alterna- 
tive cam wheel 21 8 suitable for use in the actuator 110. 
In this case recess 240 is of a differing profile and in 
particular is rotationally symmetrical through 180 de- 
grees, i.e. the view shown in figure 18 is identical the 
same view when the cam wheel has been rotated 
through 1 80 degrees. 

[0071] Outer wall 270 includes an diametrically op- 
posed stops 1 A and 1 B and diametrically opposed stops 
2A and 2B. The outer wall 279 further includes substan- 
tially radially orientated portions 3A, 3B, 4A and 4B the 
outer wall further includes inwardly spirally curved por- 
tions 5A and 5B and outwardly spirally curved portions 
6A and 6B. Corresponding stops, substantially radially 
orientated portions and spirally curved portions can be 
found on inner wall 280. 

[0072] When cam wheel 280 is used in the actuator 
110 in place of cam wheel of cam wheel 11 8 it provides 
for two 'momentary' or 'powered' output positions of the 
output member 120 (rather than the three 'momentary' 
positions as shown in figures 1 6, 1 2 and 1 4 when using 
cam wheel 118). This is because of the 180 degree ro- 
tational symmetry of cam 218. Thus for example the 
stops 1 A and 1 B are positioned at the same radius and 
stops 2A and 2B are also positioned at the same radius 
(though different from the radius of stops and 1A and 
1B). The two 'momentarily' output positions associated 
with cam wheel 21 8 are positioned one on either side of 
the rest position of the output member 120, i.e. the po- 
sition to which it is biased towards bias spring 1 24. 
[0073] Any form of motor can be used but in particular 
DC electric motors are particularly suitable as are elec- 
tric stepper motors. 
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[0074] The embodiments thus far described show a 
cam follower in the form of a pin which is positioned in 
a groove which provides for the cam profile. In further 
embodiments different cam profile and cam follower ar- 
rangements could be used in particular a twin pronged 
fork cam follower could be used with a fork being pro- 
vided on either side of a rail, the rail being shaped to 
provide the cam profile. 

[0075] The embodiments described show the cam ax- 
is being parallel to the motor axis. In further embodi- 
ments this need not be the case, in particular the motor 
axis could be at 90° to the cam axis there being a worm 
gear arrangement for operably connecting the motor to 
the cam. 



Claims 

1 . An actuator including a motor in driving connection 
with a cam rotatable about a cam axis, the actuator 
further including a cam follower connected to an 
output member, in which powered rotation of the 
cam causes the cam follower to be radially dis- 
placed relative to the cam axis to provide differing 
output positions of the output member and in which 
the profile of the cam includes a radial stop which, 
in conjunction with the cam follower, act as a detent 
so that the cam follower is capable of controlling the 
position of the cam. 

2. An actuator as defined in claim 1 in which the radial 
stop and cam follower act as a detent when the mo- 
tor is not being powered. 

3. An actuator as defined in any preceding claim in 
which external actuation of the output member 
causes rotation of the cam 

4. An actuator as defined in claim 3 in which the radial 
stop and cam follower act as a detent during exter- 
nal actuation of the output member. 

5. An actuator as defined in any preceding claim in 
which the cam has a first radial stop to stop the cam 
follower at a first radius and a second radial stop to 
stop the cam follower at a second radius the first 
and second radii being different. 

6. An actuator as defined in claim 5 in which the cam 
has a third radial stop to stop the cam follower at a 
third radius, the first, second and third radii being 
different. 

7. An actuator as defined in any preceding claim in 
which there is a plurality of first and/or second and/ 
or third stops. 

8. An actuator as defined in any preceding claim in 



which the cam follower is biased radially outwardly 
relative to the cam axis. 

9. An actuator as defined in any one of claims 1 to 8 
5 in which the cam follower biased radially inwardly 

relative to the cam axis. 

10. An actuator as defined in any one of claims 1 to 8 
in which the cam follower is capable of moving be- 
to tween an radially outer position and a radially inner 

position and the cam follower is biased to a bias po- 
sition radially between the radially outer and radially 
inner position. 

15 11, An actuator as defined in any preceding claim in 
which the cam profile between the first and second 
stops is profiled such that the cam follower moves 
to a radius which is smaller/larger than both the first 
and second radiis. 

20 

12. An actuator as defined in any preceding claim in 
which the cam profile includes a spirally inwardly or 
outwardly curved portion. 

25 13. An actuator as defined in any preceding claim in 
which the cam profile includes a first substantially 
radially orientated portion to allow the cam follower 
to move radially inwards or outwards relative to the 
cam axis. 

30 

14. An actuator as defined in any preceding claim in 
which the cam profile includes a return stop to pre- 
vent the backward rotation of the cam past the re- 
turn stop. 

35 

15. An actuator as defined in any preceding claim in 
which the motor is powered in a single direction to 
provide for the differing output positions of the out- 
put member. 

40 

16. An actuator as defined in any preceding claim hav- 
ing a powered position corresponding to each of the 
output positions of the actuator. 

45 17. An actuator as defined in any preceding claim hav- 
ing an at rest position differing from the powered 
output position of the actuator. 

18. An actuator as defined in any preceding claim for 
so use in a vehicle door locking system to provide lock- 
ing and unlocking of a vehicle door lock. 

19. An actuator as defined in claim 18 further providing 
for superlocking of the vehicle door lock. 

55 

20. An actuator as defined in any preceding claim in 
which the output positions of the output member are 
located on an arc of a circle. ' 
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21. An actuator as defined in any preceding claim in 
which the motor is connected with the cam via a 
centrifugal clutch. 

22. An actuator as defined in any preceding claim in 5 
which the motor is connected with the cam via a 
gear and pinion arrangement. 

23. A kit of parts for assembly to provide an actuator 
according to any preceding claim, the kit including 10 
two cams with differing cam profiles, only one of 
which is assembled into the actuator. 



15 



20 



2o 



30 



35 



40 



45 



50 



55 



EP 1 213 419 A1 




EP1 213 419 A1 




9 



EP 1 213 419 A1 




10 



EP 1 213 419 A1 





11 



EP1 213 419 A1 




EP1 213 419 A1 




13 



EP1 213 419 A1 




14 



EP 1 213 419 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 9833 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
ol relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (IntC I.TJ 



EP 0 808 979 A (GENERAL MOTORS 
CORPORATION) 26 November 1997 (1997-11-26) 



* column 10, line 16 
figures 8-12 * 



column 13. line 2; 



EP 0 974 718 A (ROBERT BOSCH GMBH ) 
26 January 2000 (2000-01-26) 

* paragraph '0026!; figures 1-4 * 

US 4 926 707 A (YAM AD A SHINJIR0) 
22 May 1990 (1990-05-22) 



* the whole document * 

US 5 409 277 A (ROGERS JR LLOYD W ET AL) 
25 April 1995 (1995-04-25) 



* column 4, line 59 - column 7, line 51; 
figures 1-8 * 

W0 99 13188 A (MANNESMANN VDO AG ;R00S 
MARTIN (DE)) 18 March 1999 (1999-03-18) 

* page 4, line 2 - page 10, line 21; 
figures 1,2,6 * 

DE 198 61 096 A (ROBERT BOSCH GMBH ) 
13 January 2000 (2000-01-13) 

* column 2, line 3 - column 3, line 58; 
figures 1-3 * 

FR 2 477 762 A (KIEKERT GMBH & CO. KG) 
11 September 1981 (1981-09-11) 

* figure 1 * 



The present search report has been drawn up tor all ciaims 



I- 5, 

II- 18, 
20-23 
6,7 



I, 2,5, 

II, 12, 
18-20,22 
6,7 

I- 5, 

II- 14, 
16-18, 
20,22,23 



1,2,5,8, 
9,11,12, 
14,16, 
18-20,22 



1,5,11, 
12,15-22 



1-5,8,9, 
12, 

16-20.22 



1.18,19 



E05B47/00 
E05B65/20 



TECHNICAL FIELDS 
SEARCHED (Irrt.CU) 



E05B 



Ptaoe el search 

THE HAGUE 



Data ol completion ol the search 

11 March 2002 



PEREZ MENDEZ, J 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant tf taken alone 

Y ; particularly relovant II combined wlih another 

document of the same category 
A : technological background 
O : non-written disclosure 
, P : intermedlale document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the tiling date 
D : document cited In Ihe application 
L : document cited tor other reasons 

& : member of the same patent family, corresponding 
documont 



15 



EP1 213 419 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 30 9833 



This annex lists the patent tamily membersrelating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP Hie on 

The European Patent Office is in nc way liable for these particulars which are merely given tor the purpose of information. 

11-03-2002 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 0808979 A 



EP 0974718 



26-11-1997 US 
EP 
KR 

26-01-2000 DE 
EP 
US 



5649726 A 
0808979 A2 
244167 Bl 

19832749 Al 
0974718 A2 
6114821 A 



22-07-1997 
26-11-1997 
01-02-2000 

03-02-2000 
26-01-2000 
05-09-2000 



US 


4926707 


A 


22-05-1990 


CA 


1320241 


Al 


13-07-1993 










JP 


62258076 


A 


10-11-1987 


us 


5409277 


A 


25-04-1995 


NONE 








wo 


9913188 


A 


18-03-1999 


DE 


19739340 


Ai 


18-03-1999 










BR 


9811777 


A 


12-09-2000 










WO 


9913188 


Al 


18-03-1999 










EP 


1012431 


Al 


28-06-2000 


DE 


19861096 


A 


13-01-2000 


DE 


19832170 


CI 


10-02-2000 










DE 


19861096 


Al 


13-01-2000 










EP 


0967350 


Al 


29-12-1999 










US 


6208103 


Bl 


27-03-2001 


FR 


2477762 


A 


11-09-1981 


DE 


3008964 


Al 


24-09-1981 










FR 


2477762 


Al 


11-09-1981 



iu For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



16 



